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ABSTRACT

This guide is designed to provide teachers with
materials they can use with young women to help them to attain higher
levels of mathematics achievement and to encourage them to take as
many math courses as possible in high school. During their early
school years, students develop skills and attitudes toward learning
that form the basis of future academic growth. This guide for
. elementary school teachers includes strategies, activities and
i resources that deal with five major topics. Part 1, "Attitudes and
: Math," includes materials on mathematics confidence, math aspirations
: and expectations, and attribution patterns. Part 2, "Math Relevance,"
contains materials related to interest in mathematics, making
mathematics more relevant and useful, and positive role models for
girls. Part 3, "The Learning Environment," contains materials on
teacher-student interaction patterns, cooperative learning, problem
solving, and independent thinking, intellectual risk taking, and
creative problem solving. Other issues are collected in Part 4.
Materials on computers, spatial visualization skills, and test-taking
skills are included. Part 5 "Mathematics Promotion,™ includes
materials on parent involvement, school counselors, and
administrators and other teachers. Each topic in this guide begins
with a discussion of research findings or. the practices and/or
attitudes that affect girls' math attitudes and performance.
Strategies, activities, and resources that can be used to address
each topic are described. Within each topic, activities for the
primary grades are generally listed before those for the intermediate
grades. An annotated resource list at the end of each chapter
provides resources that contain strategies, zctivities, and ideas.
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Preface

Theissue of girls and mathematics is important for all teachers. At the elementary
level, giris often enjoy math and attain achievement levels equal to or higher than
those of boys. However, by the time they reach high school, many bright girls
become disinterested in mathematics, enroll in fewer advanced math classes,
achieve lower math scores than boys on college placement tests, and are less likely
to choose careers that are highly math-related. Mathematics is ar important
foundation for many rewarding occupations. In neglecting to develop their math
skilis, many girls are excluding themselves from a large number of potentially
satisfying careers.

Thereasons for high school girls’ loss of interest and relatively lower achieve-
ment in math have been carefully studied by many researchers over the past ten
years. Nosinglecause hasemerged. Instea, we findan interrelated set of attitudes,
self-percepiions, and feelings, reinforced by society, parents, teachers, and peers
that can combine to produce strong barriers toward girls excelling in math.

When girls enter elementary school, most of them enjoy ri:ath and do well in
it. During the clementary grades, however, they begin to perceive mathematics as
a subject more appropriate for boys and to lose confidence in their own mathemati-
cal abilities. It is particularly important that elementary teachers recognize the
subtle and blatant messages that society gives to girls and take actior to counteract
these messages before gitls drop out of math.

Although equitable mathematics instruction is very important, it is an area
often neglected inteachereducation. To fill this gap, mar excellent supplementary
publications on girls and math have been develope~.. This book describes the
attitudes anc the practices that cause girls to lose interest in math; it then provides
strategies, aciivities, and resources that teachers can use to help girls overcome
barriers and reach their full potential in mathematics. A second book has been
prepared for junior high school math teachers.

7o develop this book, we spent several months researching the subjectof girls
and math. We reviewed countless research studies and many resource books for
parents and teachers. After delineating the problem and outlining the iopics we
wanted to cover inthis guide, we invited local elementary, middle, and high school
math teachers and administrators to brainstorm with us. These teachers and
administrators discussed strategies, activities, and resources they had used in each
of the selected topic areas. We incorporated their ideas, concepts from research
materials, and our own thoughts into this guide. Two outstanding local elementary
teachers, Darleen Azizi and Jackie Berrum, reviewed the book and added their
comments and suggestions.
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Introduction

In the past ten years ihere have been many attempts to explain sex
differences in persistence and achievement in mathematics. Cases have
been made for differences in brain development and lateralization, in
spatial ability, in hormonal balance—even for the presence of a (male)
mathgene. Suchresearchhasatendency to excuse andpreserve the status
quo. Indeed, it implies that the differences are natural and necessary,
universal,andtherejorejust. 1, on the other hand, have been content io be
more modest: I simply visited schools where these sex differences in
achievement were minimal or absent and looked around. The same
hormones, the same brain lobes, the same maswration patterns were at
work as prevail elsewhere. But the young women were learning mathe-
matics—principally, so far as I could see, becaise they had been given
good reason to think they could and sho.uld.
—Patricia Casserly, “Encouraging young women
to persist and achieve in mathematics,” p. 12

This book will help you give young women those “guod reasons™ to think they can
andshould leam mathematics. Asan elementary teacher, youknow that mathemat-
ics is an important subject. However, you may not be aware of how math actsas a
“critical filter” when students enter postsecondary school. Without a sound
advanced mathematics background, students are excluded from a large portion of
college majore. A solid mathematics background is also crucial for most postsecon-
dary vocational training programsand for mostentry-level jobs. The purpose of this
book is to help you prepare a foundation so that when they reach high school,
students will want 0 take as many math courses as possible and will be able to
achieve in mathematics.

During their early school years, students develop the skills and attitudes toward
learning that form the basis of future academic growth. If students develop a
negative leaming pattern toward a subject, it is extremely difficult to change. We
know that when girle reach adolescence, a number of factors may combine to
produce strong internal (attitudinal) and external (societal) barriersto reaching their
mathematics potential. Therefore, itis vitally importantthatelementary teachersdo
all they can to build girls’ positive attitudes and skills in mathematics in the early
years. This will help girls withstand later societal pressures, continue math studies,
and feel free to select math-related careers.




Tniroduciion

This guide includes strategies, activities, and resources that deal with five
major topics: Attitudes and Math, Math Relevance, the Learning Environment,
Other Issues, and Mathematics Premotion. Within each of these major topic areas
are several subtopics.

Each section of this guide begins with a discussion of research findings on the
practices and/or attitudes that affect girls’ math attitudes and performance. Strate-
gies, activities, and resources that you can use to address each topic are described.
Within each topic, activities for the primary gradesare generally listed before those
for the intermediate grades. An annotated resource list at the end of each chapter
provides resources that contain valuable strategies, activities, and ideas.

Because many of the subtopics in the guide are interrelated, several of the
strategies, activities, and resources are appropriate for more than one are ... Inthose
cases, the reader is referred to the appropriate section for additional information.

Most, but not all, of the activities in the book include math skill practice while
covering the topics of concem. To use the guide, review it to see how the activities
fit with what your students are currently leaming. You may want to use the topic
ideas, but modify the math portion of the activity to better fit your students’ needs.
Thesectionson attitudes andmathrelevancy are at the beginning of the book fortwo
reasons. First,because negative and stereotypical attitudes about girlsand mathand
lack of information about math usefulness and relevancy forin the basis for many
problems that surfzce later. And second, because we know: that teachers usually
devote little or no time to such topics. We encourage teachers to devise ways to
spend more classtime exploring and remediating negative attitudes and stereotypes
and explaining why math is important; the time lost from math drill-and-practice
will be more than returned when students de velop posiiive attitudes and ahigh level
of interest in math,

Another point that needs to be stressed is that although the activities and
strategies suggested in this guide are particularly focused on providing equitable
math instruction for girls, they can benefit all students. Ali of the suggestions are
baseu on research findings, published resources, and practical ideas from maih
teachers. They represent sound educational practice and, when used as part of your
mathematics curriculum, will provide a positive learning environment forboth boys
andgirls. The bookisbased on the premise that we can encourage students’ positive
feelings as well as providing information aboui mathematical facts and processes.
All students will benefit from this approach.
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Part 1

Attitudes and Math

This section contains suggestions that will
1. help you build students’ math confidence
2. raise students’ aspirations and expectations
3. change detrimental attribution patterns

4. deal with sex-role stereotyping and stereotyping of mazhematics as a “male”
subject

Each of the following attitudes can deter a young woman from taking advanced
math courses: having low self-confidence about her math abilities, having low ex-
pectations for success in math, attributing failure in math to lack of ability, and
viewing math as “unfeminine.” When these attitudinal factors are combined, they
can form an almost impenetrable barrier to math for a young woman.

Many psychologists believe that changes in attitudes cau follow, rather than
precede, changes in behavior. The following section includes ways to encourage
girls to exhibit positive behaviors toward mathematics.

14




Building Math Confidence

Researchers have consistently found that confidence in math is directly related to
later math achievement and decisions tc enroll in elective high school math
courses. Girls’ and boys’ self-confidence in their mathematical abilities do not
differ in the primary grades. However, by grade six, boys have more confidence,
even though their math test scores and grades are not any higher than those of girls.
This difference in confidence becomes more pronounced and more detrimental for
girls as they reach high school. A sample of research findings on math confidence
is listed below.

+ Ateach grade level from six through eleven, boys are more confident of their
math abilities. (Fennema and Shermian 1978)

+ Atall grade levels, girls are more likely to experience “math anxiety”—an
extremely debilitating fear of mathematics. (Boswell and Katz 1980; Tobias
and Weissbrod 1980)

Even though boys performed no better than girls in math at age 13, boys were
much more confident of their math abilities. (Lantz, cited in Chipman and
Wilson 1985)

+ Bright female students arc the most likely of any student group to underesti-
mate their chances of success in math. (Licht and Dweck 1983)

* Even female math graduate students who were achieving on a par with male
students doubted their ability to complete their advanced degrees in mathemat-
ics. (Becker 1984)

Students’ confidence as math learners is strongly related to their perceptions of
teacher encouragement. (Sherman, cited in Chipman and Wilson 1985)

» Fromelementary school to college age, girls consistently rate their intellectual
abilities lower than do boys, despite the fact that girls generally get better
grades and score higher on most aptitude tests. (Russo 1985)

Many research findings also indicate that girls have less confidence in their
mathematical abilities, independentof any real difference in performance. Thus, it
is essential thatelementary teachers work to develop girls’ confidence in their math
abilities, so thatas math becomes more difficult in junior high and high school, girls
will continue to feel that they have the ability to learn it.

15
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Part 1 Attitudes and Math

Skelnick et al. (1982) have suggested that teachers utilize tasks that offer
success for each student, feature many approaches with many possible answers,
and offer confidence-building opportunities for guessing, checking, and estimat-
ing. The strategies, activities, and resources described on the following pages are
designed to help your students gain confidence in their math abilities.




Building Math Confidence 5

Strategies

10.

. Build students’ confidence by publicly and privately acknowledging their

academic and intellectual accomplishments (not their effort); e.g., “Mary, you
figured out that answer very well” or “Joanne, you're really learning to solve
these problems. With a little more practice, you'll have no difficulty with
decimals.” Try to focus on the intellectual aspects of girls’ performance rather
than neatness, organizational skills, or “just trying.”

. Practice is extremely important in building confidence. Make sure that girls

get enough practice so that they can feel confident with their math skills.

. Another confidence-building method that encourages student involvement

withoutindividual risk is the use of slates. All the students can show you their
answers at the same time, and you can determine how well you have done in -
teaching the concept.

. Try to structure math learning activities so that all students will be able to

achieve success at some level,

. Incorporate some math problems that call for many approaches with several

right answers. Stress the idea that, in most cases, there is more than one way
to solve a problem.

. Provide opportunities for estimating, guessing, and checking.

. Recognize sudents’ math achievement, and especially improvement, by

creating a *“Math Star” bulletin board.

. Girls are often reluctant to recognize and acknowledge their own ability—

especially in mathematics. Help them learn that it’s okay to say, “I'm very
good at math.” It’s not always easy for us to acknowledge our own abilities.
If you are a female teacher, try setting an =xample for girls by saying
something like, “I've always been good at math.’” If that statement is unreal-
istic, say, “I've always wanted todo well in math.”

. Create more opportunities for coonerative learning and minimize overt cum-

petition between classmates. Effo. . to utilize groups where everyone must
participate equally and will be given feedback collectively can be beneficial in
building girls’ math confidence. See the “Encouraging Cooperative Learning"
section in this guide for further information.

Turn the tablesin class, and let students rake turns asking the teacher questions
about math. This technique can generate some good discussion and promote
the idea that “there’s no such thing as a stupid question.” In fact, questions
become the le..~ing environment norm with this practice.

17
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Part 1 Attitudes and Math

11.

12.

Have children keep track of their own increases in computational speed and
accuracy. Compare week-to-week results and reward students for bettering
their performance records. In using this strategy, make sure students are
competing with themselves, not with other students.

Use girls as peertutors in math. Being asked to help others will definitely build

the confidence of the tutor. Tutoring also helps both students gain increased
understanding.

18




Building Math Confidence 7

Activity

Guesses Galore

Objective

Grade Level
Time

Materials

Procedure

Variation

To provide students with an accepting envircnment in which they feel free to guess
at math responses, minimizing the pressure for answer accuracy

Grades K-3
10 minutes or longer

Chalkboard; jar of discrete items such as marbles, cookies, pennies, paper clips,
etc.—size and number of items can vary. (For party days, use a related material,
e.g., jar of candy com for Halloween.)

Ask students to guess how many items are in the jar. Encourage lcts of guesses
from each student and make sure all of the girls contribute their guesses. Depend-
ing on your class you may have to establish behavioral rules—no looking, etc.—
during the guessing. Have students write down the guesses arranged from low to
high or high to low to practice counting forward and counting back. Assign
students to count the itemsand report the answer to the class. As they count, ask the
students to count out the items into cups by 5s, 10s, or 2s, so that other counting can
be practiced. Lay the objects out on a place value board, so the children can see a
graphic representation of the number. Forexample, count 10 items into a cup; put
10 cups on the board.

Example 100s 10s 1s

00 oo 132
O

00000
00000

You can vary the things students guess about—e.g., how many petals on a flower,
how many students have birthdays this month, how far is it from your town or city
to some other city.

This guessing activity can be spread over several days. Let the children look
at the container (use an adequate number of objects so they cannot be counted
readily). Also change the container shape and size, but keep the quantity of items
the same, and see if the children’s estimations change. (Let the children see you
change the items from one container tothe next, so they understand that the number
did not change.)

At Halloween, the number of seeds ina pumpkin can be used for guessing and
checking. Also, students can compare a large pumpkin and a smaller pumpkin.
Have the children decide which they believe will have more seeds, then count and
report to the class.

13




8 Part 1 Autitudes and Math

Activity

Many Answers

Objective

Grade Level
Time

Materials

Procedure

Variations

To demonstrate to students that many problems have more than one “correct”
answer; to allow all studems to experience success and thus build confidence

Grades 1-6, depending on complexity
15 minutes or longer

Slates, blank 5" x 8" response cards or pieces of paper, “Sample Questions”
worksheet on the following page

Use appropriate sample questions frcm the list on the following page, or construct
your own. Have students work the problems. After students have shown their
answers, determine how many different correct answers were given for each
question, and discuss the idea of multiple approaches and correct answers with
students. If students are responding on paper rather than slates, you may also want
to let them determine how many children chose each correct answer. Make a
sample bar graph of frequency of correct answers for each question.

1. Let students prepare or submit ideas for sample questions along with all the
correct answers they can think of.

2. Give students a number, say “12,” and see how many ways they can think of
to add or multiply whole numbers or fractions to get this resuit.

3. The game of cribbage uses the principle of adding card values to reach 15.
Teach your elementary students toplay cribbage in itsregular form, or vary the
target number—use 12 or 23, for example.

4. Use real-life problems that could have many answers. For example, if Mary's
allowance is $5, how could she spend (or save) it?




Building Math Confidence 9

Worksheet

Sample Questions

What two numbers add up to 4?7 . + =4

What two numbers add up to 12? + =12

What three numbers add up to 10? + + =10

What three numbers add up to 18? + + =18
What two numbers add up to 49? + =40

What two numbers can be multiplied to get 6? X =6
What two numbers can be multiplied to get 12? X =12
What two numbers can be multiplied to get 100? X =100
What twe mixed numbers can be added to get 8? 4+ =8
What two mixed numbers can be added to get 13? + =13
What two decimal numbers can be added to get1? + =1

DN
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10 Part 1 Attitudes and Math

Activity

Fraction Grids

Objective

Grade Level
Time

Materials

Procedure

To build students’ confidence in their ability to understand and use fractions by
using manipulatives

Grades 1-6
Variable

“Fraction Grids” on the following page (For grades 1-2, limit fractions to 1/2, 1/3,
and 1/4.)

Duplicate one copy of the fractior grids on the following page for each student.
Grids may then be colored, laminated, andcut apart. They can be used in a variety
of activitics with fractions, and they are especially helpful for visualizing relation-
ships hetween fractions. Ask a variety of questions that students can answer by
looking at the grids. For example, which is larger, 1/3 or 2/5? How many eighths
are in 1/4, and soon. After using the fraction grids, store them in individual coin
envelopes.

22




Buitding Math Confidence 1I

Handout

Fraction Grids
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Activity

More or Less Game

Obijective

Grade Level

Time
Materials

Procedure

Variations

To build confidence by giving children practice reccnizing relative sizes of
numbers; to emphasize place value (see variation 5)

Grades 2-6 (You can vary the complexity, depending on game rules and how you
number the cards.)

5-15 minutes or longer per game
Deck of 50100 numbered cards

Construct the cards by cutting 3" x 5" cards in half and numbering each of the
resulting 3" x 2 1/2" cards. The numbersdo not have to be sequential. For example,
you can use 10 two-digit numbers, 10 three-digit numbers, 10 four-digit numbers,
and 10 tive-digit numbers.

The game should be played in small groups of 3-6 students. Deal five cardsto
each student, and turn one card face up from the pack to start the game. Place the
turned-up card in the center of the playing surface. Moving clockwise around the
group, each student plays or:c of his or her cards by laying it face up to the right if
it is more than the faced (played) card or to the left if it is less than the faced card.
Inthe example below, card 51 was turned face up tostart the game. The nextplayer
played 50 (less than 51) to the left. The next player played 73 (more than 51) to the
right; 87 (more than 73) was then played to the right, and so forth.

A player who does not hold a playable card draws one from the pack and waits
until her or his next turn to play. All players must monitor the game te be sure that
no errors are made in placing the cards. If a player makes an error, the card must
be placed back in his or her hand and another card drawn from the pack. Then the
player must wait until his or her next turn to play a card. The object of the game is
to play as many cards as possible and/or to be the person with the fewest total
“points” left in his or her hands. The garme ends when one player is out of cards or
when no one else can play and all of the cards in the pack Lave been drawn. At this
point, players with cards lef: in their hands must add the card values to determine
th= number of points they have accumulated.

Original
Less (turned card)

| 19 J | a2 | LsoJ [ 51 I [ 73 | La:'J I 125J [ 1,080 |

1. To make the game very simple, use only numbers below 20 or 30 and play only
left or right, i.e., only rmore or only less. For very young children, limit the
number of cards to no more than 10, and include a templawe of the correct
layout of those 10 cards so te children can self-check the game and reinforce
the correct sequence.

More

24




Building Math Confidence 13

2. To make the game more challenging, use larger numbers, deal more cards to
each student, and/or allow students to play “up” (for less) and “down” (for
more) from the already played cards as in Scrabble.

Example

o] | 2 ] {ttess) 1]

T8

lﬂn) ] ] I(Lrn) A7I Ln.ou) Sll (Origina)) kﬂan) “3] IW'J' 71_‘]
k"‘“’;l I Y l [(Ilon)w

In the example above, the space above the original “78" would be
unplayable because the card played would have to be more than 31, and less
than 78, but also less than 18! Similarly, the space below the 193 would be
unplayable, but card 981 can be played because it is more than $30, more than
52, and less than 1003,

3. To emphasize cooperative learning, make the object of the game be that the
group play as many cards as possible. Older students can discuss strategies for
maximizing the number of cards played by the group.

4. Inthe lower grades, make correct reading of all numbers a task that gains the
team a point. Numbers can also be identified as odd or even to earn a point for
the team.

5. These cards can be used to practice place value. Divide children into two
teams, and let each chil® randomly choose a card. The child mustcount out the
correct number on e.ch card using unifix cubes, beans, or sticks.

Example 31 or 31

—
- -— P—
— 1 M
usEREE D) 20
HH B &)
1 [ O (]

0O 000 Res

unifix cubes beans in portion cups
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14 Part 1 Attitudes and Math

Activity

1 Am the Greatest! Game

Objective To give students practice reading large numbers and assist them in learning place
value

Grade Level Grades 4-6

Time 15 minutes ner garae

Materials Chalkboard, numbered cards or tickets, small jar

Procedure Cutout 20 small (1" or 2" square) cards, and number them 0 through 9. (You will
have two of ezch number.) Draw nine large squares with two large commas on the
board.

e e Y

First, tell students that the object of the game is to create the largest number
possible. Ask each student to draw the same squares on scratch paper. Put the
numbered cards in the jar. Shake the jar to mix the numbers, draw out the first
number, and anncunce it tothe class. The students then write the number in one of
their squares. Continue to draw and announce each numver. Make sure students
put their pencils down between numbers—no erasing or changing allowed. After
you have drawn nine cards, all students should have constructed a nine-digit
number.

Ask the students who has the greatest number. The student who thinks he ot
she has constructed the largest number reads 1 out loud—and has to read it
correctly. Askifany one hasa larger number. Arrange the drawn numbersin order
of magnitude to determine the largest possible nine-digit number that could have
been constructed. Ask the students who came up with the greatest numbers to
explain their strategies.

Variations 1. Tomake the gamesimpler and more appropriate for younger children use only
three- or four-digit numbers.

2. This game can be excellent as a cooperative learning tool. Have small groups
of students cut out squares orcards and number them. Each grouptries toplace
their numbered cards ortilesin order to make the largest number. They then
briefly discuss why they placed each card in the position they chose and work
out a strategy for rearranging the numbers so that the largest number is
obtained. Let small groups develop a strategy for playing the game when the
actual numbers are unknown.
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Note: Many teachers use Marcy Cook’s tiling program (see resource list).
Each student keeps a ziplock bag containing 10 one-inch square, light-colored
ceramic tiles that are numbered 0-9 with a permanent marker. The tiles are great
for games like this, as well as other active participation activities.
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Activiiy

“Guesstimating” and Measuring

Objective

Grade Level
Time
Mzterials

Procedure

To allow students to practice estimating and then checking their answers through
measurement; to build confidence in estimating and measuring skills

Grades 4-6 (For grades 1--3, see variation 2.)
15-30 minutes
Chalkboard, scratch paper, rulers, and other appropriate measuring instruments

Ask students, individually or in pairs, to estimate (or “guesstimate™) a distance,
weight, area, number of objects in a container, and so on (see examples below).
Then, letstudents check their answers by actual measurement. Before the measure-
ment process, discuss how students might find the answer.

Itisimportant that you help students build estimating skills. Beginby working
with small amounts or distances that they can actually count or measure, i.e., a
small jar containing 15 crayons. The children may touch (handle) the jar.

As they progress, use larger numbers, distances, and so on, and provide
reference points on which students can base their estimates. Forexample, “Here is
a jar filled with marbles; write your estimate. Now, letme tell you that 10 marbles
cover the bottom of the jar; do you want to change your estimate? Thirty marbles
fill half the jar; do you want to adjust your estimate?” You can give the same type
of reference points for distances, i.e., “It is 20 feet from the wall to this point.”

Using t* °s procedure, children will leamn a method for determining their
“guesses” or estimates, and not just respond with their “father’s age” or a favorite
number. For every guesstimate, help students develop & strategy for making a
reasonable estimate.

Examples
How .nany feet wide is our classroom?
How far (in feet or yards) is it from our classroom to the cafeteria?
How long is a minute?
What is the area of our chalkboard?
How many boots are in the closet today (on a rainy or snowy day)?
Which of several flowers has more petals? How many petals does each have?

Which of these objects weighs more? What are two ways we could find the
answer?
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Which of these containers holds more water? What are some ways we could
measure the amount of water each holds?

Use the suggestions above asideas. Let students think up their own questions for
the class.

Variations 1. Develop some guesstimating problems to use as take-home assignments—
questions for which answers can be estimated at school and nieasured at home.
For example, how many square feets - there in your kitchen? How far is it
from your house to your neighbor’s house?

2. For younger children, grades 1-2, this activity can be done using concrete
objests for the measurement. For example, how many erasers long is your
desk? How many new pencils will it take to go from the door to the wall? Next,
compare two objects. How many more paper clips longer is this book than that
book? (Subtract to find the answer.)
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Resources

Burns, M. 1975. The I hate mathematics book. Boston: Little, Brown.

For those students who “‘seemingly” hate matheniaiics, this book provides
many relevant activities to boost confidence aad aspirations. Positive
attitudes toward mathematics develop as students experiment with and
investigate the uses of mathematics in solving everyday problems. Suit-
able only for upper elementary students.

Cook, M. Mathmaterials. Catalog. Balboa Island, California.

These materials include iiling c2ts, task cards, and books designed to add
variety to math. The materials emphasize problem solving and focus on
active student involvement. Alsoincluded are several books on coopera-
tive learning. The catalog isavailable from Marcy Cook, P. O. Box 5840,
Balboa Island, CA 92662.

Downie, D.; Slesnick, T.; and Stenmark, J. K. 1981. Math for girls and other

problem solvers. Betkeley: University of California, Math/Science Network.
The activities in this book encourage independent thinking and creativity
in mathematics. Students and teachers are encouraged to think about
problem solving in versatile ways and forms. Although this book was
originally designed for females, the activities are appropriate and interest-
ing to both boys and girls, ages 7-14.

Fennell, F.,and Williams, D. 1986. Ideas from the arithmetic teacher: Grades4-6
intermediate school. Reston, VA: National Council of Teachers of Mathemat-
ics.

This is a collection of clessroom-tested activities from the journal Arith-
metic Teacher. Perforated pages allow easy duplication of activities,
which can be used for supplementing, extending, or reinforcing:daily
mathematics lessons in numeration, whole number computation, rational
numbers, geometry, measurement, and problem solving. Objectives,
grade levels, directions, and answers are given for each activity.

Holden, L. 1987. “Math: Even middle graders can learn with manipulatives.”
Learning 87 16, no. 3: 52-55.

Learning fractions can be frustrating. This article includes many ways
that manipulatives can be used to help upper elementary students undes-
stand fractions and learn geometric concepts.

Jensen, R., and Spector, D. 1984. Teaching mathematics to young children.
Englewood Cliffs, NY: Prentice-Hall,

This teacher and parent resource suggests many activities that can be used
to explore math concepts with young children. The suggested vehicles for
math instruction—including manipulative and creative movements, art
activities, and games—allow children to tackle new ideas while develcp-
ing problem-solving skills. Chapters and activities are crganized from
concrete to abstract, so that young children may master mathematical
concepts and gain confidence in learning.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS ‘o promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to increase
awareness of the problem of female math avoidance, enhance female
interest and competence in mathematics, and provide information about
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opportunities for woraen in nontraditional careers. Ultimately, the pur-
pose of the progran is to help teachers promote positive math attitudes
andbring about changes in the occupational patterns of women. The book
includes activities that increase girls’ confidence in their math abilities
and relate the usefulness of mathematics to future career choices. An
excellent sampling of strategy games, spatial activities, and logic prob-
lems is also included, as well as bibliographies on problem solving in
mathematics and sex-fair counseling and instruction. Materials are
suitable for grades 4-12.

Skolnick, J.; Langbort, C.; and Day, L. 1982. How to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.

This excellent resource examines the effect of sex-role socialization on
girls’ math/science skills and confidence. It explains how attitudes,
parenting and teachiny practices, stereotypical play activities and books,
peer pressure, and career and family expectations cause girls to question
their abilities in math and science, and thus hinder their development in
these areas.

In addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activities
that may be used toencourage females in mathematics. These particularly
focus on increasing math confidence, spatial visualization skills, and
problem solving. Both parents and educators can benefit from this book.

Souviney, R. J. 1981. Solving problems kids care about. Palo Alto, CA: Scott,
Foresman.

Solving problems kids care about is divided into two parts. The first
section includes notes and strategies for teaching mathematical problem
solving. The second section contains thirty real-world problems that
encourage divergent and logical thinking. Many of the problems have a
range of acceptable solutions and multiple solution strategies, so students
have the opportunity to be creative, independent thinkers. Activities are
designed for elementary through junior high school students; teachers will
enjoy them also.

Stenmark, J. K.; Thompson, V.; and Cossey, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Family math
activities will help you introduce parents and children to ideas that
improve their math skills and help them gain an appreciation for math.
Hands-on mathematical experiences provide families an opportunity to
develop problem-solving skillsby using the following strategies: looking
for patterns, drawing pictures, working backwards, working coopera-
tively with a partner, and eliminating possibilities. Spatial relationships
(geometry), estimation, data interpretation (probability and statistics),
and mathematical reasoning are the mathematical concepts learned from
Famnily math. Materials suitable for ages 5-18.




Raising Math Aspirations
and Expectations

Students’ educational aspirations, or goals, are highly correlated to mathematics
achievement. Generally, girls’ aspirations for future math education are lower than
those of boys; their expectations for success in math are also lower. In many cases
these aspirations and expectations are learned from and reinforced by parents and
teachers.

* Although during the early elementary school years, boys’ arithmetic scores do
not exceed those of girls, boys develop higher expectaticns for their perform-
ance than do giris. (Russo 1985)

+ Ascompared to girls, boys in grades five through twelve had higher expectan-
cies for success in their current and future math courses. (Wigfield 1984)

* Parents have lower expectations for girls’ than for boys’ math achievement
(Fox 1977); teachers expect less of female students inmath. (Cartledge 1984)

* In classrooms where bright girls had lower expectations for mathematics
success, they received less praise and instruction from teachers. (Eccles
[Parsons] et al. 1985)

* Parents consider math more difficult for girls than for boys, and they belizve
that girls have to work harder than boys to do weil in math courses. (Eccles
[Parsons] et al., cited in Stage et al. 1985)

* Parents chose more selective colleges for their sons than for their daughters,
even though both groups of students were extremely high math achievers.
(Franklin and Wong 1987)

Even when girls areachieving ona par with boys, they have lower expectations
for success in math, and they plan to take fewer advanced math courses. We need
to counter these attitudes by helping girls raise their expectations and aspirations.
The strategies, activities, and resources described in this section are designed to do
just that. We also need to work to change parents’ attitudes. Some ideas for
working with parents can be found in the “Mathematics Promotion” section of this
guide.
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Strategies

. Asateacher, you help students set their aspirations for education and careers.

Much depends on how students perceive your (and their parents’) expactations
for them. It is important that you hold high (but not unrealistically high)
expectations for students, and that you encourage them to aim as high as they
want when considering their future education and/or occupations.

. To raise career aspirations, children must be exposed to information about

careers. Use the activities and strategies in the “Math Relevance” section of
this guide to help students learn about possible careers.

. Because children’s aspirations are so closely related to their parents’ expecta-

tions for them, it is very important that you help parents raise their expecta-
tions. Use some of the “Tips for Parents of Girls” in the “Mathematics
Promotion” section to get this message across.

. Let students set their own expectations for grades by using the goal-setting

sheets described in the “Learning Envircament” section of this guide.

. Itis widely recognized that children enjoy the discovery provided by science

study, but few teachers use science as a way of raising students’ career
aspirations. Pointout that scientists are detectives who continually explore the
possibilitiesof our world’s connectedness. This makes studenis consider these
careers exciting. Furthermore, make them aware of career opportunities via
ample discussion of biologists, chemists, geologists, doctors, and engineers.
Allow them to ask questions and speculate about each job’s activities to
expand their horizons and encourage them to consider other choices for “what
they want to be when they grow up.” Using the resource materials in the “Math
Relevance” section, you can easily relate in-class math study to the science
careers mentioned above. Girls whose interest appetites are whetted will
benefit from knowing the usefulness of their math assignments.

. The strategies and activities listed in the subsection on role models can raise

educational and career aspirations for girls. The supplementary materials on
womei in careers helps girls become aware of women who possess high
aspirations.

. Teachers can provide direct recogaition and invaluable support to students via

private comments relating careers to students’ abilities. Unless girls know
their teachers have faith in their individual success, they will not be inclined to
pursue highly competitive technical careers. Don't overlook other opportuni-
ties to link student success in a concept area to its usefulness in the real world.
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Activity

Describe This Job

Objective

Grade Level
Time
Niaterials

Procedure

Variation

To provide a model for visualizaion of career choices; to elevate girls' career
aspiraticns

Grades 2-6
30-40 minutes
Used copies of popular magazines
Sort through magazines such as Forbes, Money, Newsweek, Vogue, or Woiking
Woman to locate pictures of women and men employed or engaged in comparable
technical/professional positions, for example, women with hard hats, ir suits, with
briefcases, or in lab coats. '

Glue the pictures to a tagboard and piace them on the chalkboard, or pass each
around the room. Allow the studentsto nameeach person. Askstudents to describe
the job each person holds in detail, for example:

a. Where does Jennifer (James) Barnes work?

b. What kind of math does she (he) use at work?

o

. Does she (he) woik alone or with other people?

(=N

. How can you tell she’s (he’s) a smart woman (man)?

o

. How big is her (his) family?
f. What does she (he) like to do for fun?

This may also form the framework for a writing activity, which students can
share with the rest of the class. A<" students to add a brief description of how they
would perform Jennifer's (James’s) job, and submit the written assignment.
Respond to all students’ math and career aspirations with a very positive note of
encouragement, but pay particular attention to the girls' aspirations.

In arelated activity, students can imagine that they are the people in the pictures.
Have them describe what they would do and how they would act. Or, students can
select the piciure that best describes their future, and then describe the person, the
job, etc.
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Activity

I Can Be Anything—What Wiil | Be?

Objective

Grade Level
Time
Materials

Procedure

Variations

To encourage students to think about their futures; to promoate an environment in
which daydreaming about the future is encouraged

Grades 4-6 (see variation for grades 1-3)
Two 30-minute segments
Paper 2nd pencils

Handout the following passage to students, and give them time to read it carefully.
Ask students to respond in writing to their specific daydream.

You are an adult now. Think about what your life is like. Think about where
you live, What does your house look like? What do you like to do for fun?
What kind of job do you have?

Pretend it is a typical work day for you. What clothes do you have on?
Where do you work? What is your workplace like?

Now' imagine your job. Do you work alone or with other people? What
do you do first thing in the morning? What do you do next?

Atthe end of the day, how do you feel about your job? Whatdo you like
hest about your job, and what do you like least about it? Why did you choose
this particular job?

This passage may be augmented with specific information about particular
industries, careers, transportation, or types of buildings, if y~u are covering a unit
about these in social studies. ‘

After reading students’ written responses, compare male and female students’
career aspirations and potential use of mathematics. Ask the students to tally
responses and summarize. If girls’ career aspirations appear to be lower than those
of boys, thiscan serve as a springboard for discussicn. If many girls see themselves
as homemakers rather than workers, use some of the materials in the “Math
Relevance” section to help them understand the need to plan for careers.

1. Teachers of grades 1-3 can shorten and modify this daydream: scenario by
asking students to think about: “What will I be when I grow up?” “Will Thave
a job?" ““What wiil I do?” Early eleinentary students typically have been
exposed to a very narrow range of careers. Use the discussion and materials in
the“Math Relevance™ section to help students begin considering a widerrange
of options.

2. Inrelated activity, prepare a bulletin board of children’s career choices using
drawings or pictures from magazines.
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Activity

Going to School—What's the Vaiue of Education to You?

Objective
Grade Level
Time

Materials

Procecure

To encourage students to begin thinking about their future educational plans
Grades 4-5
Three 15-20 minute blocks of time

“Monetary Value of Education” table on the following page, graph paper, calcula-
tors

Ask students to write down the number of years they plan on being in school and
waai “degrees” they plan to get (without putting their names on their papers).
Explain that graduating from high school will require 12 years of schoot, commu-
nity college will require 14 years, college will require 16 years, and graduate and
professional degrees will require 18-22 years.

Have the class tally up how many students are planning to graduate from high
school, community college, etc.

Discuss how education contributes to the quality of life—what makesaperson
happy, and how people achieve hapriness. Try toinstill asense of learning as being
extremely valuable for its own sake.

Then give students a copy of the “Monetary Value of Education” table on the
following page, and let thein study the figures. Discizss how education can give
people a sense of achievement and provide greater eamings. Be sure to stress both
typzs of value.

Depending on their grade levels, students can then make bar graphs, figure
average annual salaries for the class as a whole, etc.

Discuss the material, and have students again anonymously write down the
number of years they expect to be in school and the type of degrees they expect to
eamn. Ask them to write a brief paragraph on the reasons for their plans. Determine
whether or not the students, as a group, have changed their educational plans based
on the information presented.
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Handout

Monetary Value of Education: Average Monthly Salaries

Amount per
For people who: Month
Don't graduate from high school $ 693
Graduate from high schoo! 1,045
Attend college but don’t graduate 1,169
Get vocational training 1,219
Graduate from a community college 1,346
Graduate from a four-year college 1,841
C:aduate with a master’s (M.S.) degree 2,280
Graduate with a doctorate (Ph.D.) degree 3,265
Graduate with a professional degree in law or medicine 3,871

From Kominski, R. 1987. What's it worth? Educational background and economic status. Spring 1984. Washington, D.C.: U.S.

Bureau of the Census.
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Resources

Askew, J. 1982, The sky's the limit in math-related careers. Newton, MA:
Women's Educational Equity Act Publishing Center/EDC.
This interesting book describes contemporary viomen in highly math-
related occupations. Each of the chapters—computers, engineering,
finance, math education, research mathematics, and statistics—includes
several pictures and quotes from women about their jobs and the satisfac-
tion they receive from them. Content is suitable for upper elementary
students.
Burns, M. 1975. Thel hate mathematics book. Boston: Little, Brown.
For those students who “seemingly” hate mathematics, this book provides
many relevant activities to boost confidence and aspirations. Positive
attitudes toward mathematics develop as students experiment with and
investigate the uses of mathematics in solving everyday problems. Suit-
able only for upper elementary students.
Mitchell, J. S. 1982. 1 can be anything: A career book for women. New York:
College Entrance Examination Doard.
This book provides specific information on a number of math, science,
technical, and nontraditional blue collar jobs. Each entry includes 2
description of the work, educational requirements, information about
women in the field, economic outlook, and sources of further information.
Osen, L. M. 1974. Women in mathematics. Cambridge: MIT Press,
This book was written to give students a historical perspective about
women in math. Many myths about women in math are exposed, and
women’s aspirations for mathematical careers are encouraged. The
material is suitable for students in grades 5-6.
Perl, T.H. 1978. Mathequals: Biographies ofwomen mathematicians and related
activities. Menlo Park, CA: Addison-Wesley.
Math equals is a teacher resource on the history of women ir math and
science. The book contains biographies of the lives and worx of nine
famous women, plus math activities related to the area cf mathematics in
which each of the women worked. Most of the activities will probably be
teodifficult for students in grades K-6; however, many of the biographies
are suitable reading material for grades 5-6.




Changing Detrimental
Attribution Patterns

As used in this guide, the term “attribution patterns” refers to the causes to which
students attribute their successes and failures in various life situations. Typically,
boys are more likely than girls to attribute their successes to their own abilities,
whereas girls are more likely to attribute their successes to Iuck, easiness of the
task, or an outside influence such as a teacher. When accounting for their failures,
boys tend io blame their own lack of effort or the difficulty of the task; girls are
more likely to attribute failure to their own lack of ability. This attribution pattern
occurs even when the abilities and achievement levels of boys and girls are equal.
It occurs in many life situations and is particularly debilitating for girls in the area
of mathematics. If students believe they are capable of learning or succeeding at a
task, but fail because they choose to expend less effort than necessary, they raay be
encouraged tc try harder. But, if students believe that their failure is evidence of
lack of ability, they will be more likely to give up. Attributing success to external
factors and failure to lack of ability has been linked to a pattern of behavior called
“learned helplessness.” In this pattern, failure is viewed as inevitable and insur-
mountable.

* By fifth grade, girls are more likely than boys to attribute poor performance in
achievement situations to lack of ability rather than to lack of effort; girls are
also more likely than boys to show decreased persistence orimpaired perform-
ance after failure. (Pweck and Gilliard; Nicholls; both cited in Russo 1985)

* Females are more likely thar males to display learned helplessness. (Dweck
etal. 1978)

+ High math-achieving girls are more likely than any other group of students to
attribute their failures to lack of ability. (Wolleat e: al. 1980)

* Teachers were found to reinforce typical male/female attribution patterns by
being eight times more likely to attribute a boys’ failure to insufficient effort
than they were a girls’. (Licht and Dweck 1983)

* Both mothers and fathers of boys demonstrated typical male attribution
paiterns in reference to their sons” math performance; parents of girls demon-
strated typical female patterns in reference to their daughters’ math perform-
ance. (Franklin and Wong 1987)
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When children need help, both parents and teachers seem to give boys the
message that they have the ability; they just need to put forth more effort. For girls,
the message is often that they don’t have the ability; less is expected of them.
Attribution patterns are highly related to increased confidence and to raised
aspirations. Strategies, activities, and 1esoures are presented on the following
pages to help you change girls’ detrimental attribution patterns.
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Strategies

. Gi’s who make disparaging comments about their own abilities (¢ ven in times

of frastration) should be corrected with a positive comment from the teacher.
When they know the: teacher feels that they do have the ability, most girls
become more interested in their own progress. Everyone necds someone to
believe she or he is capable.

. Encourageme~tand compliments must be specific to be effective, and itis best

to praise girls for their ability (being capable of solving a problem or doing the
work)—not just for their effort. (Don’t say, “That’s okay, you tried.”)

. Effort definitely needs to be encouraged in girls, particularly when they are

failing ata task. Stressa*“youcan do it” attitude for students. Encourage girls
to try again and not give up. Stress trying new approaches rather than just
“trying harder.” Also, stress the old “practice m<Xkes perfect” ides.

. When girls are inclined to dismiss their failure in math because of their

parents’ past failures (“My moti:er :s no good atmath™), it may help to remind
them that there is no gene for math ability.

. Encourage students to talk abcut their feelings toward success and failure with

each other. This may help them see that others attribute their succeJses to
intellectual abilities, not “luck” or circumstances. Small group activities
pro~ide excellent opportunitics for minimizing se}f-consciousness about re-
ceiving praise from others.

. Sometimes it can be very helpful *o students for their teachers to model failure-

persistence-success. Let students know that you sometimes have trouble
f: 2uring out a problem; that you have to work hard atitand try new approaches;
and that you know if you k~ep working on it, you will finally find the solution.
Mode! the idea that making mistakes or getting things wrong doasn’t mean that
we are “dumb,” but that we can leamn from our errors. Especially if you are a
female teacher, let siudents know that you're a person who has learned to like
math and who knows she has the ability to succeed in it.
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Activi

Stories about Math

Objective

Grade Level
Time

Materials

Procedure

To expose students to fictitious :ituations of math successes and failures; to help
them learn to attribute girls’ successes to ability and failures to other causes

Grades 3-6

15-20 minutes

Discussion stories below

Read each of the brief stories below to the class. After reading each story, ask
students the questions listed. Discuss how our abilities combined with effort car
lead to success and that failure is not not necessarily caused by lack of ability—all
of us have ability. Make sure that girls, particularly, understand these concepts.

Mary Ann got a very good grade on her arithmetic test. When Sue asked her
how she got such a high score, Mary Ann said, “I was just lucky.”

1. Do you agree?
2. Why or why not?
3. Why do you think Mary Ann did so well on the test?

Encourage your students, especially the girls, to acknowledge that Mary Ann
is smart in math—that she has good math ability. They may also come up with
reasons that have to do with effort—e.g., she studied a lot—or with receiving extra
help from parents or teachers. Make sure your students understand that a highmath
score definitely indicates ability, although it also requires effort.

Jessica isnotdoing very well in arithmetic; she's having trouble with fractions.

She says, “I'll never be able to learn fractions; I just can’t understand them. I

might as well just give up on them.”

1. Do you agree that she should give up?
2. Why or why not?
3. Why do you think Jessica is having a problem with fractions?’

4. Whatdo you think she can do about this problem?

Sometimes changing the words we use help change our feelings about some-
thing. Encourage your students to look at poor performance in an area of math as
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“having difficulty” rather than “can’t do it.” Help them see that if Jessica keepson
trying (expends effort and persists) and gets more help that allows her to try anosher
approach, she will be able to handle fractions.

Debraused to like math and do very wellin it. But now she doesn’t do her math
homework, and her grades have started going down. She says, “I guess these
low grades mean I'm just not good at math.”

1. Do you agree?

2. Why or why not?

3. What can Debra do to bring up her grades?

Help your students see that Debra does have the ability to be good at math (she
used to do well), and that she just needs to study more.

Nancy studied very hard for the big test in arithmetic, and she got the highest
score in her class. Her friend Jean said, “Wow, Nancy, you're really good in
arithmetic.” But Nancy said, “No,I'm not very good in arithmetic, I just study
very very hard.”

1. Do you agree that studying is the only reason Nancy did so well on the
test?

2. What could Nancy have said instead?
3. What would you have said if you were Nancy?
Variation Substitute male names in these stories and compare students’ reactions o the same
stories using female names. Note: To give this a more thorough test, alternate girl-

boy-boy-girl names, then repeat boy-girl-girl-boy names rather than using all
female, then all male names.
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Activity

Your Abilities Become Skills with Training and Practice

Objective
Grade Level
Time
Materials

Procedure

To help students become aware that each of them has multiple abilities
Grades 3-6

10-20 minutes

Chalkboard and discussion materials below

A student’s development is often aided by the discovery of existing abilities and
skill potential. Provide the opportunity for students to (1) learn what abilities and
skills are, (2) learn torecognize abilities and skills in themselves and others, and (3)
discover how best to utilize their abilities and skills for their own growth and
development. By returning to this activity from time to time, the concept of ability
and skills is reinforced, and students’ self-concepts continue to grow in a positive
direction as they see their own value and potential. It is very important to note that
abilities and skills are not dependent on the sex of the individual.

What is an ability?

Ask studeris 1o think about this question because you will need some help todefine
the worc, “ability.” Aftera few moments,call ona student volunteer to define what
she/he thinks the word “ability” means. If no one volunteers, ask a student to look
up the word in the dictionary orthesaurus to find the meaning and related words that
the class can understand. Write the meaning and some descriptive words on the
board.

Once a meaning and a few descriptive words are on the board, ask students to
think of some abilities they have (i.e., jumping rope, distinguishing one color from
another, threading a needle, reading a book). Have each child write down at least
one of his or her abilities on a piece of paper. Pass around the paper, anonymously.
After a few moments, ask students to share some of the abilities as you write them
on the board. Help students expand the areas they have listed.

As we get older, we learn to do more things with our minds and bodies. We
work very hard learning to do certain things until we do them well. As we beginto
do things better, our abilities turn into skills. Our abilities and skills continue to
grow as we get older.

Go to the list of abilities on the board. Indicatie to the students that these
abilities can alsobe considered skills if they are donz well. What adultjobs can they
name that use these abilities and skills? It should be possible o tie ability toa job,

Reprinted, by permission, from The yellow, blue, and red book by LaRae Glennon.
Copyright 1976 by Highline School District.
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Variation

i.e., jumping rope indicates physical mobility and could relate to carpentry or house
painting, distinguishing one color from another could relate to selling rugs or
painting cars. Solicitresponses from students, and write job itles next to the ability
and/or skill needed.

Conductthis brief activity again and this time ask stucients to think of math abilities
they have. Then help students relate those abilities to jobs.
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Resources

Glennon, L., ed. 1976. The yellow, blue, and red book. Seattle, WA: Highline
School District, Project Equality.
This colorful three-ring binder is acollection of brief activities developed
by and for K-6 teachers to help expand student awareness of traditional
sex-role stereotyping. Activities are grouped into three time periods
(10-20 minutes, 20-40 minutes, and 40 plus minutes) and have desig-
nated subject matter emphasis.

Sargent, A.G., ed. 1985. Beyond sex roles. 2d ed. St. Paul, MN: West.
Exercises and information in this book may be used by individual readers
or groups to become aware of the sources, scope, and magnitude of
female/male sex roles. Although many of the activities require modifica-
tions to be suitable for grades K-6, the book contains an excellent
discussion of the ways sex roles are learned and reinforced by society.
The chapter by Russo on the sex-role socialization process provides
particularly good background information.
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Stereotyping and Mathematics

Stereotyping mieans making generalizations about people or things based on
commonly held beliefs or societal expectations rather than on actual individual
characteristics. Forcxample, we are using gender stereotypes when we believe that
boys are “supposed to be aggressive” or that girls are “supposed to be quiet.”
Another common gender stereotype is the belief that boys have greater mathemati-
cal ability than girls. Some people also stereotype mathematics as a “masculine”
subject and mathematicians as cold, unfeeling, unfeminine persons.

We are taught stereotypes by our parents, the media, textbooks, peers, and
teachers. As girls reach adolescence, the stereotype about femininity and mathe-
matics is one of the important barriers that prevent many of them from forming
positive attitudes toward math. One manifestation of this can be seen in high
school-age girls who achieve well in math but have low self-concepts and perceive
themselves as being very unpopular. According to Fennema and Ayer (1984),
when young girls believe that mathematics is inappropriate for them or their sex
roles (i.e.,not feminine), they feel anxious about succeeding in mathand have more
negative attitudes toward it. Male peer pressure is also an extremely important
factor for adolescent girls.

 Occupational and subject-related stereotypes are well developed in children
by grade three. (Hughes et al. 1985)

» Earlyin their school years, children leam that mathematics is closely identified
with the male role; these stereatypes increase with age and become particularly
debilitating for females’ math achievement (Sheridan and Fizdale 1981); there
is a strong negative relationship between the degree of stereotyping and female
math achievement. (Boswell and Katz 1980)

+ There is a negative relationship between high math achievement and self-
image in sixth and seventh grade girls (Roberts et al., 1987); high school girls
who were high math achievers rated their popularity extremely low as com-
pared with popularity ratings of high math-achieving boys and those of girls
who were high verbal/low math achievers. (Franklin und Wong 1987)

» Girls who took four years of thenretical math exhibited more conflict between
sex roles and achievement than did cognitively equated girls who enrolled i
fewer math courses. (Sherman 1982)
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« High school-age boys and their parentsare significantly more likely than girls
and their parents to feel that math is more appropriate for males and that males’
math skills are superior to those of females (Visser 1986; Franklin and Wong
1987); high school students classify mathematics as a “male” achievement
domain. (Stage et al. 1985)

» Northam (1986) studied a number of math books for ages 3—13 that were
published in England between 1670 and 1978. In these books, mathematical
and scientific skills became increasingly defined as masculine as pupilsmoved
through middle and junior high school. Women and girls almost disappeared
from books for ages 12 and 13. In problems, boys and men were typically
described in active terms—they were solving problems, explaining to others,
devising, planning, performing, and competing. Girls were typically shown
repeating or elaborating on a process already learned, cooperating or helping,
and correcting another’s behavior.

« Female college studentsare much less likely than males to select math-related
majors. (Boli et al. 1984)

+ The majority of female Ph.D.’s in mathematics believe that their field is
stereotyped by other pessons as masculine. (Boswell 1985)

« When asked why more young women do not pursue mathematics-related
careers, “fear of masculine disapproval” is often given by parents as a reason.
(Franklin and Wong 1987)

« Mathematically gifted girls are very reluctant to skip a grade or to enroll early
in college math courses for fear of male peer rejection. Girls who take
advanced placement courses in math stress the importance of girl friends’
support in helping them deal with the disapproval of boys. (Fox 1981)

Students’ needs to establish their masculinity or femininity becomeextremely
important during the adolescent years. If, at that time, girls see mathematics as a
“masculine” subject, and if they perceive the world of mathematics as a male-
dominated place in which they do not belong, girls will begin to make educational
and career decisions that exclude math,

Since genderand math siereotypes appear to develop during the early elemen-
tary years, it is critical that we begin to intervene during those years to offer some
alternative views for girls. It is particularly important that we also target our
intervention efforts toward boys, as well as girls, because boys tend to hold more
stereotypicai attitudes and because negative male peer pressure can be a very
powerful deterrent to adolescent girls' positive math attitudes. The strategies,
activities, and resources described on the following pages are designed to change
these stereotypical attitudes.
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Strategies

1. Word problems in which women are depicted as technical career persons
functioning at the center of problems can zo a long way toward reducing
stereotypes. Be sure your text contains many such examples. If it does not, you
cansupplement it with your own problems. For exampie, as an engineer, Mary
needed to find out the total weight of vehicles crossing a bridge. If an average
of 100 cars crossed the bridge every day and each weighed 700 pounds, how
many tons of weight did the bridge handle per day?

2. Simple statistics that chronicle the low percentage of women graduates in
math-related fields such as engineering, the lower pay for women, etc., can
serve as springboards for discussions about the unfaimess of stereotyping in
language and social assumptions. These statistics are often available through
local school counselors, as well as state and regional sex equity centers. Your
state department of education probably has a sex equity coordinator who can
provide resources or tell you where to get them,

3. Thespoken language isan extremely powerful tool in building and reinforcing
or tearing down stereotypes. Be sure that you are not using a generic “he”
when referring to students, prir .ipals, doctors, etc. Also, don’t use a generic
“she’ when referring to other teachers, nurses, or parents.

4. Justas math-related activities need to be specifically targe:ed toward a female
audience, males must be encouraged to consider female-dominated areas.
Wheneverpossible, display your lack of sex bias by discussing home econom-
ics and theater (or other subjects) with boys in mind.

5. Foropenhouse night orin a newsletter, prepare a brief pitch to parents to help
them become mo